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D228/D307
AUTHORS: Yii Pao-shan, Nikitin, V.N, and Vol'kenshteyn, H..V.
TITLE: Spectroécopic study of substituted acryl- and metha-
cryl amides and their reaction capacity on polymeri-
zation

PERIODICAL: 2Zhurnal strukturnoy khimii, v. 3%, no. 3, 1962, 287-291

THXT: Speciroscopic methods -- combination scattering and absorp-
tion in the IR- and UV-regions -- were used to study the multiple
bond conjugation and the intermolecular hydrogen bonds in methyl-
acryiamide (I), methylmethacrylamide (II), dimethylmethacryl-

amide (III), and diethylmethacrylamide (IV). The presence of inter-
molecular hydrogen bonds was established in I and II, and it was e
snown that the hydrogen bonds substantially influence the degree

of conjugation. The reaction capacity of these compounds in 1i.ie
process of initiated thermal polymerization, which was determined

by G. M. Chetyrkina, conforms to the degree of conjugation ascer-
tained from the spectral combination-scattering intensity and from
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+he refraction exaltation. The degree of conjugation -~ I~ 11~ 111,
IV -~ grows as the reaction capacity increases. There are 3 fi-
gures and 1 table.

ASSOCIATION: Institut vysokomolek

Leningrad (Institute o
AS USSR, Leningrad)
SUBMITTED:

May 19, 1961
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TITLE: Co-;operative effects in the annealing and goftening of

polyvinyl acetate

_ PERIODICAL:
917-921

Vyaokomolekulyarnyye goyed

ineniya, Vv. 4, no- 6, 1962,

TEXT: 1In continuation of an earlier paperT (Vysokomolek. goyed., ) 1739,
1962) concerning the effect of annealing on the softening of noncrystal-
1izing glassy polymers, the same method vas used to determine the relaxa-
¢tion time T and, at 21 and 29.5°C, the specific heat,'cp, of amorphous

polyvinyl acetate (PVA) -

gtate. The following was found:

_ rhe equation 1/7 =4 1n(H - H)/dt wes
experimentally checked; H = enthalpy, He

= enthalpy of the equilibrium

T = 1eexp[}a(H - He)1,~where Te is»the

- - o -
value of v at H = Hy» & = 7.8% cal+g 1; and T, = roexp[}bT( C)J, where

TO - 2.0'1021 hr, P = 1052 deg—1- In
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Co-operative effects in the ... B101/B110

temperature), =« depends not only on H but also on He. The dependence of

the function Cp(T) on H - He with different times of annealing showed that
Cp max = ® &fter 40 days of annealing. Integration of Cp(T) (Fig. 5)
showed that a discontinuity of enthalpy occurred at the softening tempera-
ture (40°C). The amorphous polymer imitates a phase transition of the

first order. 1In addition, an irregularity in the range of Cp max 7as b/%/

‘temperature drop (from ~ 44.9 to ~ 44.7°C) during A~ 100 sec at a heating
rate of 0.23 cal/g-min. These resultg are interpreted as proof of the
co-operative mobility of the ‘macromolecules, which is particularly

~ noticeable near Tg- There are 6 figures and 1 table. The most important
English-language references are: 4. J. Kovacs, J. Polymer Sei., 30, 131,
1958; H. Temperley, Changes of State, Londun, 1956.

ASSOCIATION: TIngtitut vysokomolekulyarnyk:. soyedineniy AN SSSR (Institute
of High-molecular Compounds .S USSR)

SUBMITTED:  April 17, 1961
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AUTHORS: «Jyolkenshteyn, . V., Kol'tsov, A. I., .arshal', Zh.

TITLE: . Investigation of poldmers by means of nuclear magnetic
resonance. 1Il. Chemical reactions in LOluthﬂu of

pocly-y-benzyl-L-glutamate in trifluorcuacetic acid

PERIGDICAL: Vysowoniolekulyarnyye soyedineniya, v. 4, no. 6, 1462,

944-947

TEAt: 'The behavior of poly=-y-benuyl-L-glutamate (I) in solutions wasn
jinvestigated with regard to the transition from spirals to lumps. The

nuclear maznetic resonance spectra of |1 (molecular weight 150, 000) vere

obtained in mixturcs of benzenc and trifluoro acetic acid (II) vith a .

JN#¥-3 spectromcter at 40 kcps. The spectru remained unchanged with an V///
807 volume increase of Il. With further increase a new line appears v

4 = 60, while that of the methylene group of I bonded to the phenyl decreuses

at § = 62, The same occurs for solutions of I in pure -Il. Hydrolysgis of I

is assumed, the molecules 1031ng the rigid spiral ahupe'
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——C—CH—NH—T} —_ C-—=CH—NH —T}
i | if
" 0 (CHa)s - O (CHa)a N ‘
+ H0 C=0 + 5—CH,0H
=0 -+ H0 — = . "N

0
da—lS |, | i

The poly-L-glutamic acid formed thoreby remains in solution, the benzyl
alcohol with II forms an emulsified ester:
J

Ve l‘ . .
{ )-cn OH + Cil;COO0H —= /‘_‘/-cn f;éCFj + H,0, which ic saponified by

§

CHCl >-CJ.I (O '(,1"3 + H g — (_\~Cll20t{ + CI‘3COOH. The rate of

0 ¢ _
hydrolysie of I is much lower than :hut of the esterification of benzyl afeshol,

. ; .7 - . ‘(7 P (' [1 S;‘T -/f__‘
Card 28 gol Mgl Pralanutans Compon Lot S U
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AUTHORS @ Milevskaya, I.5.» and Vol'kenshteyn, M. Ve
vo- hteyn, M.Y.
TITLE: E.p.T. spectra of pulystyrene radicnls

PERTODICAL: Optika i spelktroskopiya. v.lz, mo.3, 1962, 381386

TEXT: petailed quantun mechanics calculations of the spin
density distribution of radicals formed during mechanical
destruction and irradiation of polystyrene are given. Three
types of radicals are discussed, as shown below. Types I and II

were furtherx subdivided and studied according to whether the A ‘J/
and B atoms are coplanar with the phenyl ring while the Jt- /
electrons of the ring and the unpaired electron form a single Y
system, or whether the plane of the ring 1is turned by 90° about

the COCl axis, viz: A -B

card 1/ 3 L\)

APPROVED FOR RELEASE: 08/09/2001

CIA-RDP86-00513R001860510020-8"




"APPROVED FOR RELEASE 08/09/2001 CIA-RDP86-00513R001860510020-8

B T TTRIRS TR v e

AT wﬁ%jﬂﬁ“xﬁ,&m N R

) 5—-&‘(4;,,.{3,
ER

5/051/62/012/003/004/016
5 P ¢ - ¢ 2
E.P.T- spectra of polystyrent £202/E19
Type 1T NCHQ—-XCHZ"‘J
L/ . |
{ \
t
11 .‘l‘ |
~ CHg= T
a
\/
111 x;l
~~ CHo ~C-CHo
card 2/3

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860510020-8"



"APPROVED FOR RELEASE: 08/09/2001

SRR

CIA-RDP86-00513R001860510020-8

T ——
B -.-‘j._,; L — e

5/051/62/012/003/004/016
E202/E192

Experimental evidence was given suggesting also the presence of
type IIL, to which a special attention was given. In the
calculation of its spin density only g-electrons of the phenyl
ring were considered, taking altogether seven valency structures.

The spin density (calculated from the wave function) gave at the

E.pP.T. spectra of polystyreﬁe PR

hydrogen atoms closest to the unpaired electron ey = ~ 0.0%80,

which corresponded to the splitting on these protons of

g = 49 gauss, as previously given oYy the present authors (Ref.1: .
cpt. i spektr. v.1l1l, 349, 1961) and was also in good agreement f/
with the exporimental data. it was concluded that the \

discrepancies in the experimental results quoted by various
authors could be attributed to theilr observing different types
of radicals. Finally, using the hyperfine structure and
splitting data of their previous paper (rRef.1l) the authors
evaluated the conformation of one of the radicals.

SUBMITTED: March 22, 1961 .
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AUTHORS: ¥4 Pao-shan ', ¥ikitin, V. ¥., and vol'kenshteyn, M. V.
(Leningrad)

TITLE Spectra and thermal polymerization reactivity of styrene

derivatives
PERIODICAL: Zzhurnal fizicheskoy khimii, v. 36, no. 4, 1962, 681-689

czxP: The effect of the conjugation of the double bond in styrene end its
derivatives on the activation energy of the initiation of radical
polymerization was studied. The infrared spectra cf pure compounds as
well as the Raman spectra of conpounds dissolved in ccl, (1 molecule
monomer per 5 molecules CCl4) were recorded. In determining the 1
differential intensity of the Raman lines, the intensity of the 459 cm~ ‘
line of CCl4 vwas taken as being 100. The following data are given for the
intensity of the line characterizing the C=C bond:
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Spectra and thermal polymerization ... B101/B110
Raman spectrum Infrared spectrum
Cozpound = D I Intensity
Styrene 1631 130 89 30
p-methyl styrene 1631 150 162 33
o-methyl styrene 1629 94 13 43
a-nethyl styrene 1633 75 57 27
p-chloro styrene 1634 178 141 36
o-chloro styremne 1631 88 65 45 -
2-chloro-3,5-
dimethyl styrene 1629 97 61 60
2,3-dichloro-4,5-
dimethyl styrene 1631 93 T4 6%
penta chloro styrene 16395 - - -
~
Legend: ©F = frequency, cm”1; D = differential intensity; I = integral A

fntenaity. From theee data there Tollows a strong dependence of the
intensity of the C=C bond Raman line on the degree of conjugation with the
benzene ring and its substituents. The intensity of the infrared spectrum
shows the same dependence, but is less sengitive. A dependence of the

card 2/3 . e
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Spectrs and ‘therral polymerization ... B101/3110

activation energy (AE, kcal/mole) on the intensity D of the Raman lines
was also found: o«o-methyl styrene (does not polymerlzu), = 75; styrene
AZ = 22.0, D = 130; p-methyl styrene AE = 16.0, D = 150; p- chloro styrene
AR = 14.6, D = 178. Thus, the effective AE characterizes the reactivity of
the monomer. There are 3 figures and 5 tables.

ASSOCIATION: Institut vysokomolekulyarnykh soyedineniy Akademii nauk
SSSR (Institute of High-molecular Compounds of the Academy
of Sciences USSR)

SUBMITTED: ¥ay 30, 1960
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Muscular activity. Dokl. AN SSSR 146 no.6:1426~1429 O vez,
(MIRA 15:10)
1. Institut vysokomolekulyarnykh soyedineniy AN SSSR.
Predstavleno akademikom A.V. Engel!gardtom.
(MUSCLES)
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L/ 181/63/005/002/ 04031

B102/B186 .
SEPHCRL 5haronov, Yu. A., and YQ}lggpghteyh, M. V.
TITLE: Fnthalpy relaxation in cooperative effects on polystyrene in

the vitrification region
CRAIOLICAL: Fizika tverdogo tela, v. 5, no. 2, 1963, 590 - 598
7100P: The authors use the s:me caloriretric method as they have used /'

previously (Vysokomolek. soyedin. 4, 917, 1962) for studying the change in /
i on annealing polyvinyl acetate (pva) at T >T . - They row determine tha

temprrature dependences of the specific heat ¢ and the enthalpy H for poly-
styrene (F5) and calculnte the relaxation time 7 from the relation s ’
= =i 1n (H-He)/dt. H—He denotes the diifference between nonequilibrium and
zquilitrium enthalpies. The approach of H to He was investigated from the
positive (> He, T:(Tv) as well from the negative side (u (He, T)'Tv);

Tv = 9900 is the vitrification temparature. The results obtained for PS
a¥e comvarcd with those for PVA. Thne following was found: As in the case
Card 1/2 :
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Ynthalpy relaxatiom in ... B102/B186

of PVA, T of PS, determined from the approaching rate of H to He (at T (Tv),
increases exponentially with decreasinp H-H . 1n 7T = 1n Té + b(T-Te);

= (1.240.2) deg™'; (b = dlnt/dT). (%§EE)T_T - const = -0.64 deg~!
g%%gs?ﬂ = 1.28g/cal; for PVA this value was -2.80 g/cal. Also at T:LT! f"
( is an exponential function of H—H but then it decreases on approaching
He. The pretreatment of the samples seems to be without effect on ((H-H )

but it does seem to affect the relation parameters. On heating with cons-

tant rate (~0.5 deg/min) ¢(T) has a maximum whose height and position de-.

pends on the heating rate and the annealing period.at T T . Annealing

was carried out at 89.5 C There are 5 figures and 3 tablgs.

ASSOCIATION: Institut vysokomolekulyarnykh soyedineniy AN SSSR, Leningrad
(Institute of High-molecular Compounds A5 USSR, Leningrad)

SUBMITTED: September 18, 1962
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AgTHORS,ﬂ]j;‘Abdrashitov, R. A., Baghenov, K. K., Vol'kenshteyn w. V., 1P
SRR Kol'tsov, A I..Khachaturov, A. S. -~ 'gg;;

:TITLEx" ;i;, Study of polymers: by nuolear magnetic resonance. III.
’ Y'Hobility of polyhalogen styrene macromolecules

PERIODIGAL: Vyaokomolekulyarnyye soyedineniye., Ve :;, no. 3, 1963, 405-411

TEKT: The temperature dependence of the width and of the aecond moments of
»the nmr absorption bands of fluorine and hydrogen nuclei was studied in f

poly-z-fluoro-s-methyl styrene at 20-125 %c. The curves ABF(T) and AHF(T) ' i
_showed distinct transitions at 85 and 115 C, the curves AH (T) and AdF('l‘) :
Vshowed only one indistinct tranaition a.t 110 c.

i

" Tha e\:perimeni.al values at :
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:EStudy of polymers by nuclear... : B101

'3 6+O 3 gaussa'._ A comparison of the experimental values for AHF with the

: alues calculated according to J. H. Van Vleck (Phya. Rev., 74, 1168, 1948)
.suggeste a flat syndiotactic.chain as the most probable configuration of P
he polymer. The transition point at 85°G is caused by torsional oaozlla- P

ftzons.; The observed decrease of AH can be explalned by cooperative syn-

hase torsional oec*llationa, this is also most probable for steric reasons.r:

,he transitzon po:mt at_ 115 c 15 caused bj softening.; The decra*ase of AHH
1th increasing temperature is due to another form oi‘ intramoleoular motion

which does not affect AH There a.re 4 figures anu 1 table.

SSOCIATIQN: Inatitut v,yaokomolekulyarnykh aoyedinoniy AN SSSR (Inatitute , A?i{»
: of High-moleoular Compounds AS. USSR) R

*SUBMITTLD: Saptember zo, 1961 jr
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Genstic coding of the protein structurs, Genstike nc,2i54-62
Ag 165, (MIRA 18:10)

1. Institute of High Molscular Compounds, Academy of Sciences
of the U,8.5.,R., Leningrad.
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VOL'KENSHTEY N, M.V.

Coding polar and nonpolar amino acid residues in protei=ns.

1
Biofizika 10 no.6:1083-1084 '65. (IRA 1911)
1. Institut vysokomolekulyarnykh soyedineniy AN SSSR,
Leningrad. Submitted March 9, 1965,
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KHACHATUROV, A.S.; BAZHENOV, N.M. [deceased); VOL'KENSHTEYN, M.V.;
LOLGOPOL'SKIY, I.M.; KOL'TSOV, A.I.™

Using the method of nuclear magnetic resonance in thi .studyéof
rine-containing rubber. Kauch. i rez. 24 no.12:6-10 '65.

e ¢ (MIRA 1B:12)

1. Institut vysokomolekulyarnykh soyedineniy AN SSSR, Leningrad.
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VAZINA, A.A,- BOLOTINA, I.A.; VOL'KENSHTEYN, M.V.; LYASOTSKAYA, L.
FRANK, G.M. et

Configuration of a polypeptide chain in G- and F-actin, .
Biofizika 10 no.A:567-570 '65. (MIRA 18:8)

1. Institut biologicheskoy fiziki AN SSGR, Moskva, 1 Inatitut
vysokomolekulyarnykh soyedineniy AN SSSR, Leningrad.
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o165,

1, Institut vysokomolekulyarnykh soyedineniy AN SSSR.
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TITLE: Determining the degrees of orientation of macromylecules in polymer fibera !
/| by means of nuclear magnetic resonance :

. "SCURGE: Vyeokomoiehlyarnyya soyedineniya, v. 7, no. 2, 1965, 250-2Sk

| TOPIC TAGS: macromoleculs, nuclear magnetic resonance, polymer, fiber

ABSTRACT: The authors suggest a means of using nuclear magnetic resonance %o
determine the degree of oriantation of macromolecules of polymer fibers. This :
nethod is based on the measuremenbsof enisobropy in the nuclear magnetic resonanca
spectra of oriented polymers, and is applicable when ths distribution function f |
the polymer chains is unknown. Preliminary calculations have been mads ‘or detare
mining the degree of orientation of polyvinyl alcohol, polyacrylonitrile, and

. polyvinyl chlorids. It is shown that this anisotropy varies substantisl., for

| helicel and plane polymer chains., The authors point out that it is possible to
determine the dominant conformetion of pelymer cheins ty comparing sxperimental

i and theoratical dependence of line anomaly (mean sgquare width} in nuclear magnel.lic
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" Accssszou NR: AP5005593 Zyd
| resonance on the angle between the magnetic field end the axis of the fiber. The

i theoretical value of the mean square width of the resonznce lines computed by

* ¥an Vleck's formula for isctropic material is similer to the experimental value o

obtained at room temperature for isctropic samples of pulyvinyl alcohol fibers. I

This indicates that no noticaable molecular movement is praseat in the \o.:,'_v__ig!

|_alcchol ] and; by virtue of this, it indicates slso Lhat the method smployed here

, | is practgcable. Qrig. art, hass 3 figures and 11 formulas,

ASSCCIATION: Instiftut vysokomolekulyarnykh soyedineniy, AN SSSR (Institute of
High-lffolecular Compounds, AN SSSR)
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VULTKENSHTEYN, b V., dektor riz.-matem. nauk, jrefl., red.;
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SREYNKER5-Yu.li., dokter khim, nauk, red
- ‘ e
; AT

Yu.¥u., xand. fiz,-m27 T, NEUL, red,
kand. khim. nauk, red

[Trunsactions of the Conference on the Physical boethods of
Htudy of Organic LOLFOUHQQ and Chemicol Processen) fToudy
soveshchaniia po fizicheskim metodam juzledovaniin organi-
cheskikh soedinenii i khindicheskikh protsessov. rrunze,
Ilim, 196&4. 2638 p. (ids 17eal)
1. Soveshchaniye po fizicheskim metodam issledovaniya
srganicheskikn sovedineniy 1 khimicheskikh protsessov.
Frunze, 1962. 2. Institul vvsohomochUAJaLl kh coyedineniy
AN 838K, Leningrad (for Vollkenshteyn). 3. Institut khiai
priordnykh soyedineniy AM SSSK, Moskva (for Sheynker).

4. Kaza-skiy gosudarstvennyy universitet, kazan' (for
Samitov .. 5. Institut orgaricheskoy khimii AN Kirstoochoy

fu)

38K, Frunze (for Afanas'JcV)
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VOL'KENSHTEYH, M.V.; GODZHAYEV, N.M,.: G0T118, Yu.4,3; PTITSYN, C.B.

Kinetics of biosynthesis. Bicfizika & nc,113-8 143,
(MiR: 17:8)
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AUTHORS: Sharonov, Yu. A.; Vol'kenshteyn, M. V.

1

TITLEs Calorimetric investigation of softening hﬁd‘annaaling amorphcus polymers
'SOURCE: Fizika tverdogo tela, v. 6, no. 5, 196, 1270-1280 !

zTOPIC TAGS: calorimetry, polymer, annealing, vitrificatiom, enthalpy, polyvinyl
‘acetate )

e o o anan e e e @

"ABSTRACT: This is a continuation of the authors' previous work on calorimetric :
'studies of softening and annealing amorphous polymers (Vyitsokomol., soyed., 3, 1739, !
-1961; L, 917, 1962; FTT, 5, 590, 1963). They studied the kinetics of enthalpy :
relaxation of polyvinyl acetate, within the softening interval, to equilibrium ,
values under adiabatic annealing. As with polystyrene, the relaxation time at a '
constant temperature below the vitrification point decreases erponentially with :
.decrease in degree of deviation of the system from equilibrium, and this is charac=,
terized by the enthalpy difference. At any particular temperature and enthalpy :
difference, the relaxation time depends on the tharmal history of the sample. This
‘history may be computed by introducing a paramater of absolute relaxation time f

Card  1/2

e ——— -t i > L8 e i o e e @ v & ST
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. (depending on the annealing time at temperatures below the vitrification point and
- ‘‘leading to a single temperature value). The heat capacity in the sof tening inter-
‘'val, as computed by means of a function relating absolute relaxation time, tempera-

iture, and enthalpy difference, agrees with experimental values, "We thank Ye. V.
'Kuvshinskiy for his valuable remarks." Orig. art. has: 6 figures, 1 table, and 1.

formulas. B

.ASSOCIATION' Institut vy-!sokomolekulyarmkh soyedineniy, AN SSSR Loru.ngrad
:(Institute of High-Meclecular Compounds AN SSSR) :
ENCLs 00

'SUEMITTED: 020ct63 - - , !
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SHEYNKER, Yu.N,; PERESLENI, Ye.M,; KOL'TSOV, A.I.; BAZHENOV, N.M.

VOL'KENSHTEYN, M.V.
Stenctur f 2-aminothiazoline. Dokl.,AN SSSR 148 no., 1878~
ggg“gt‘.‘ggf —aminothia (MIRA 16:4)

1. Institut khimii prirodnykh soyedineniy AN SSSR, Vsesoyuznyy
nauchno-issledovatel'skly khimiko-farmatsevticheskiy institut
i Institut vysokomolekulyarnykh soyedineniy AN SSSR.
Predstavleno akademikom M, M.Shemyalkinym,

(Thiazoline
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Sev‘enth European Congress on Molecular Spectroscepy at
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"Calorimetric investigation ofsoftening and annealing of polymeric glesses.”

report submitted for 4th All-Union Conf on Structure of Glass, Leningrad,
16-21 Mar 6L.
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" Issledovaniye struktuzy i mekhanizma rastyazheniya po %
infrakrasnoy spektroskopii. ya ya polimerov metodom

report submitted for the VIIth European Congress Mole B
e pe ngress on Molecular Spectrcscopy, Budapest,
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. ACC NR; AP60010L9(1 I SOURCE CODE: U’R/013£y65/0‘00/012/0006/001()
N PR Y, 5 - G 55 G AT
"] AUTHOR: Khachaturov, A, S,; - Ygl_fkenshte}n, K. V.; Dolpopolfskiy, -
1. M.; Kol'tsov, A. 1.3(6pzhenuv, Al.m.[ ((}ec‘.‘S:J_) » )
I %5 % Ty SN e T
| ORG: 1Institute of High Molecular Compounds, AN SSSR, Leningrad (Institut vysoko-
~molekulyarnykh soyedinen y SSSR) ; / '
: 2, WY, T : b
: TITLE: Nuclear magnetic resonance study of fluorinated zrubbers\ “ PR
b - - B , e
| 'B0URCE: Kauchuk L rezina, no. 12, 1965, 6~10 ,
N : Mak'le : :
1 -TOPIC TAGS: nuclear magnetic resonance,mbber, spectrum anaiys:!.si 9-064—40“%,
. . arie co 15 ) 'g\p. \é()

SIRACT: 'l'woj samples of fluorinated rubberlike elastomers were studied by means. of"
" HMR: polyperfluoromethoxyperfluoropropyl acrylate (PFMDA .

i : [‘—cnz-mln-—-
. : C0=-0-CHy=CF2—CFpm0~CF3 5
and polyperfluorobutyl acrylatel(PFBA)
CO—0-CHy—~CF2-—CF2—CF3 / n '

‘~—CHp ~CH—

" The tempei:ature of the experiments ranged from 20C to the 1iquid nitrogen tempera- ]
ture. To analyze the temperature dependence of the width of partially superimposed
absorption lines, a method was proposed and used in which the width of the spectral
Card 1/2 UDC:  678.743.31-134.341:541.6
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“[.+1ines was determined from the contour of their outer shoulders, 1n PFMPA, the

2 ;fluorine-bontaining groups separated by an oxXygen atom have a much greater mobility

-~ | . than the corresponding groups in PFBA at the same temperatures, Experimental valusag

| “of the Second moments were determined for fluorine and hydrogen nuclef in the

- temperature range from =30 to ~200C for both rubbarsa, Theoretical values of the

-8econd momentsg were calculated for rubbers in the hard, nonelastic state, - It wag

- 'shown by comparison that only the terminal CF3-0- group,tetainslitq capacity .tg -
move at -180C. Orig. art; haas 4 figures, CEE oL

- 8UB GDE: ‘J{, 22/ supM DATE:. none / ORIG RiFs 005 / omw rew: g1z |

510020-8"
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Vorxens ey, M.\,
Cetegory ¢ USSR/Atomic and kolocular Fhyslca - Fhysicn or High- D-9
Moleecular Substancog,

Abs Jour : Ref zhur - Fizike, No 3, 1957, No 6447

Author :‘KglLkggghigxn, M.V,

Title ¢ Frogress in Resesrch on High liolecular Compounds (Conference
in Leningred),

Orig Fub : Vestn, AN 8SSR, 1956, No 4, 125.127

Abstract : The Eighth Conferencs on Eigh :ioleculer Compounds was or-
ganized by the Division of Cheimicel Sciences at the Institute
of High Molecul ar Comrounds of the Academy of Scienccs, USER,
and was devoted to generel Eroblemr of cheristry and physics
of nolymers, Brief abetrscts of the 12 Pepers delivered (of
vwhich six are surveys) end of the discussions following the
papoers arec given,
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VOLKENSTEYN, N. V.

Study of Electric, agnetic and Galvanomagnetic Properties of Regular-
izing Alloys of the Nickel-Manganese System.

Ural State University imeni Gorkiy, Sverdlovsk, 19L47.

S0: U-1837, 1L April 52.
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- Starostina, L. S.. Startsev, V. Ye.;

- AUTHOR: Volkenshte,
; Romanov,

L eorma i Py ) '
k TITLE: Investigation of the temperature depeadence of the electrical conductivity
of molybdenum and tungsten monocgi:lt_g_l's/n the low temperiture regions
P 1

SOURCE: Fizika metallov i metallovedenive, v. 18, no. 6, 1964, 88E-894

TOPIC TAGS: molybdenum, tungsten, monocrystal, pelycrystalline molybdenum,
polycrystalline tungsten, electrical conductivity, Debye characteristic tempera-
| ture
“TRACT: The temperature dependence of the electrical resistance of high puri-
t wclybdenum and tungsten manoervstals and of polverystalline samples of these
’; metals was measured in the 4. 2-300 K temperature rangdﬁ The crystallographi-

' cally perfect monocrystals were obtained by zone meltiné,éssing electron bom-
bardment heating. The characteristic Debye temperature’was calculated for the
temperature interval of 10-100 K. The experimental R(T) curves cormnpared
favorably with the theoretical Block-Gruneicen and Wilson curves. The effecs of

d 1/2
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g--¢ trangitions on the temperature dependence of the electrical resistance of
ctals was discussed. ''The authors thank

thege nonferromagnetic trangition m
and V. A, Novoaelov for agsistance in the

Yu. P. Irkhin for helpful discussion
Orig. art. has: 3 figures and 6 equaticns

j
‘ measurements.
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heat, 1% temperature behavior, jmpurity
ABSTRACT: 7o obtain further
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heat were obgerved for the solid sclution of nfckel, which exhibits a behavior ;
simiiar to that of pure platinum, The large value of the specific heat of the
solutions comnpared with t-at of the solvent and the unusual tempsratwre variastion
are explained on the basis of the existing notions concerning localized states on
the impurity centers, advanced by P, Anderson Phys. Rev, v, 126, 8l 191},

Orig. srt. has: 1 figure.

ASSOCIATION: Institat fisikl metallov AE S08R, Sverdlovask (IggtituteAgg_?yygigg_
___of Metals, AE SSSR)
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ACCESSION NR: AT4048697 5/0000/64/000/060/0079/0085

- AUTHOR: 'Volkenshtegx_lg_N. V.; Fedorov, G. V.; Galoshina, E. V.; Startsev, V. Yo.

TLE: Temporature dopendence of tho eloctrical and galvanomegnetic properties of
, . rare_,earﬁ: metals -

" BOURCE: Vsesoyuznoye soveshchanive po splavam redidikh metallov, 1963. Voprosy*

teorii i primeneniya redkozemel'ny*kh metallov (Froblems in the theory and use of rare-
earth metalg); materialy* gsoveshchaniya, Moscow, Izd-ve Naucka, 1964, 79-85

;. TOPIC TAGS: rare earth metal, rare earth electrical property, rare earth galvano-
; magnetic property, rare earth magnetic property, Hall effect, rare earth atomic structure

ABSTRACT: The electrical resistance and Hall effect are excallent indicators of the ¥
characteristics of the electronic structure of solid bodies. The present paper describes :
simulfaneous measurements of the electrical resistance and the IHail effect for 2 large
group of_highl surified rare earth metals. The electrical resistance of neodyrcium,
europium, gadol_inium,l rbium, dysprosium, holmium, erbium ind ytterbium wvas
measured by a common potentiormeter in a metal cryostat at temperatures betwzen rcom
and 4.2K. The electrical resistance differed significantly from that of the ususl roetals
with low resistance. The temperature relaticaships couid be uscd to divide thc rare

-Card - 1/3
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earth metals into four groups. The first group contains neodymium and ytterbium, which
do not show a linear relationship in the above-mentioned temperafure interval, The
second group includes dysprosium, holmium and erbium, which show breaks in the curves
and low resistance maxima when passing {rom the paramagnetic into the anti-ferromagnet-
ic condition. The third group contains gadolinium and terbium, which show a sharp break
when passing from the paramagnetic to the anti-ferromagnetic condition, with 2 linear
relationship in the paramagnetic field. Europium has a special place among the rare
earth metals. It shows a sharp drop in electrical resistance below the point of passage
from the paramagnetic into the anti-ferromagnetic condition. The detailed behavior of
europium requires further inve stigation. Analysis of the curves for all the rare metals
shows that the specific electrical resistance at equivalent tempe ratures is higher than

for metals in the first group of the periodic table, The Hall effect was measured wih

a DC potentiometer in 2 cryostat for europium, holmium, erbium and dysprosium, the
authors being the first to measure the Hall effect of europium ard holmium. Temperature
variations did not change the Hall effect. On the basis of these {ests and publications by
C. J. Kevan, S. Legvold and G. S. Anderson, it can be seen that all the rare aarth
metals may be divided into a "Jight"'group (up to gadolinium) and a "heavy" group, in both
of which the conductivity depends on the electronic bonding. The paper further describes
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the variations of the Hall effect depending on the temperature, induction and other factors.
Scandium should be noted specifically. The 99.86% pure scandium tested contained 0.04%
Cu, leas than 0.01% Mo, 0.03% Fe, 0.016% Ng. 0.034% O2, 0.091% Hg and 0.008% Cd
which was distilled under a vacuum. The specific electrical ros.stance of scandium i8
very high and exceeds that of copper and calcium. The resistance drops linearly with
temperature to the temperature of liquid belium* aramagnetic susceptibility was also
found by the Faraday method. This did not depend on the magnetic field, but rather on
the temperature, decreasing as the temperatire rose. in conclusion it is noted that the

appearance of one electren in the 3d-shell alters the physical properties of scandium in
comparison with the other metalg. Orig. art. has: 7 figures.
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'QITLE: Temperature dependence of the Hall effect in gadoliniwm within & h,é’ -370 K
f‘«:emperature reage 1

“ GOURCE: Fizike metallov 1 metallovedeniye, v. 18, no. 1, 196k, 26-30

[Eme

' :—TOPIC TAGS: Gd, Hall effect, temperature dependence, scattering, megnetization,
| resistivity

TN

‘ABSTRACT:  The authors investigate the temperature dependence im the spontancous
‘Hall effect which has not been clarified as yet despite numervus papers on the
subject. Apparently, two mechanisams of scattering of current cerriers determine
that dependence: the scattering on phonons and the acatteringz on spin vaves. At
low temperatures the scatiering on impurities may also be determining. Electricael
resistivity , the Hall effect Ry and magnetization M(H, T) of bigh purity
andolin . e ) were iovestigated in 0.2 mm thick

e oo A e
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j compared with theoretical calculations of the temperature dependence of the

; spontanecus Hall coefficient. The authors contend that near the Curie point the
‘temperature dependence is detemined by the teaperature dependence of the nagnetic
part of eleetriecal resistivity. The authors regret %o have baen unable to define
. the values of My (H, T) and, consequently, the Hall coeffictent B, with better

| accuracy, -the latter being not temperature-dependent and affectsd only By the
‘electronic structure of the metal. Estimates showed that the calculated vedue of
Ry approximates the value of the coefficient above the Curie pcint. The authors
.note that based on experimental data it mey be concluded that the spontanecus Hell
.effect is determined by the square of spoatanecus negnetization, Orig. ert. bas:

4 figures and 9 equations.

;ﬁsosgzsinon:» Institut £1zikd metellov AN SSSR (Institute of ths Physics of Metals,
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VOLKENSHTEYN, N.V.; STAKTSEV, V.Te.

Charac:f."e-ristics of the temperature dependence of ihe electric.
resigtance of gadolinium and ytterbium at low temperatures, Zour.
eksp. i teor. fiz, 46 no.2:457-459 F ‘'64. (MIRA 17:9)

1. Institut fiziki metallov AN SSSK.
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-’Ant}:ors_ E Volzcenshfe./n, N. V., and Orlov, A. N.
Title- . % Chanee of the electric conduct.:wity of some ferrites when subjected tojv-rays
Periodical 1 Izv, Ai‘I sssa ser. fiz. 18/h, h94-501, Jul - Aug 1954

Abstract ¢

A descrintion is siven of experiments conducted with the e¢lectric conductiv-
1tv of some ferrites subjected to)v -rays were: the experim=nts which were
conducted from the point of view of the zone theory of semi-caonductors for tle
electric conductivity of a ferrite can be exoressed as follows:

5= Ae"'B/T,
whi ch is s:.mllar to that for semi-conductors (B corresponds to the energy lev -
el). The followring resulis were obtained by the experiments: 1) the szlec-

tric conductivity of some ferrites is noticeably increased after they have
been subjected to al.g-‘ -ray treatment; 2) the lower the temrerature oi‘(f ~rays,
the nicher the maxirwa of the ferrite electric c.orductlv:ltv will be; 3) the
time of relaxetion for the electric conductivity at room temperature is of the

order of minutes; 4) the zone theory is qui-e anpolicable to ferrites in
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The references 1-fernan; 2-U35R (l‘)lx'? 1951). Diagrams.
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Abs Jour . Referat Zhur - Fizika, No 5, 1957, 11997

Author : Volkenshteyn, N.V., Fedorov, G.V.
'\——_—

Inst . TInstitute of Physics of Metals, Ural' Branch, Academy of
Sciences, Sverdlovsk.

Title . Measurement of ‘the Hall-Kikoin Effect.

Orig Pub : Fiz. metallov i metallovedeniye, 1956, 2, No 2, 377-3T8

Abstract : Description of a new method for measuring the Hall effect
“in ferromagnets, a method that does not require the prepa-
ration of & specimen in the form of a long rod, and conse-
guently, which permits a measurement in an electromagnet.
The specimen, made in the form of a thin plate, is com-
pressed between two halves of an ellipsoid, made of the
investigated substances, with insulation of micua. The
ellipsoid and the specimen are placed in the magnetic
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AUTHORS: : , Felorsv, 4. Ty ssv/ L2115
" ;7 S. V.
TITLE: Tne Hzll Effect of Pure Tiiekel Witnin the Range of

Helium Temperatures (Effekt Kholla chistogo nikelya V cvlzztiz
geliyevykh temperatur)

PERIODICAL: Zhurnal eksperimental‘noy i teoreticheskoy fiziki, 19,8,
Vol 35, N» 1, pp 85 - 88 (USSR)

ABSTRACT: The present paper deals with tias investigztion of the
temperature dependence of R, and R_ in tne tenmperature
range of between rood temperéture 2%d 4,2%%; according to
reference 1 the following holds for tre Hall fierd:
e = R0H2+RﬂJ (J = magnetization, RO ordinary Hzll constant),

and R= A§? (Ref 6) (A= constant, specific electric resistance).
The first data concerning the temperature dependence of
Ni within the range of from room temparziure te Curie
(Kyuri) point were gupplied by Kikoln (Ref 2); Jan and
Gijsman (f=zn, Giysman)(Ref 3) investigated R nrd R, Tor N1
and Fe, and found an unsharp minimum in tne ran;es of
30-50° (Wi) and 50-70° (Fe). R decreaged from
CazE=t43 T =300°K —ﬁ-T=14°K fto a twentie%h part of its value.

Lnote, (A opcr g7 Phelater Lws Gppct A I
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The Hall Effect of Pure Nickel Witrhin tne Range ¢f SCV/s6Lig.1.11/59
Helium Temperatures

The authors of this paper investigated the Hzull eflect

in pure Ni(99,99%). Size of sample: 9.4.0,3 mm, H = 5000 O3
B in the sample: 22 000 G; sensitivity of the potentiometer
2.107°V; measurements were carried out =t room temperature
0°C, as well as in baths of liguid N, liguid H, and liguid
He; specific resistances: (920,40/32950 = 12,356,107 and

? /9 = 10,28,10" 3.

74,29 7293°

The measurlng results are given in figures 1-4 in fora of

diagrams. R, decreases sharply with reduced tamoPY ture

and has a minimum at 20 - 30°K; R,(T=300°K)n,100.1 129 en/a.G,
12

R, (T 14°K)~5.107

4 2°K to about 1/3(0 6 > 0,2.1071%y.cm/4.G) and has no

minimum. ‘In conclusion the authors (Refs 10-16) discuss the

theory of the Hall effect and the possibility of calculnting
according to Patrakhin (Ref 15) within the framework

o% tne (s-d) exchange model of ferromagnetis m(Vonsovskiy,Ref 16).

There are 4 figures and 17 references, 10 of which are Soviet.

ccm/A.G. Ro docreasns fron ,OO to
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On the Particular
Alloy HNi Mn at

TITLE:

temperaturakh)

PERIODICAL:

Vol 35, Nr 5, PP 1312-1313

ABSTRACT :

posgition NiBMn belongs

with a sharply marked dependence
the degree of order in the arrangement of atoma.
of strong ferromasnetism at the maximum
order is particularly noteworthy.
of the alloy exceeds

zation I
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Galoghina, E. 7.

Features of the‘Ma’gnetization of Disordered
Low Temperatures ,
namagnichgniya neuporyadochennogo splave

(Ob sopgobennost 'yakh

N15Mn pri nizkikh

Zhurnal eksperimental‘noy i teoreticheskoy fiziki, 1959,
(USSR)

It is known that the alloy Mi-Mn near the gtoichiometric com=
o the class of gelf-ordering alloys

of physical properties on

The occurrence
depree of the remote
the saturation nagneti-
5055,

According to the éxpérimEntal-results obtained hy the authors,

the alloy niann becomes ferromagnetic already

ture of liquid nitrogen,
The Curie (Kyuri)—temperat
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On the Particular FPeatures of the pfagnetization of Disordered 2lloy IHi_Xn
at Low Temperatures 2

dependence of the electric registance, and in this way e = 1157
wag found. .n exact investigation of the magnetization curves
at various temperatures up to the temperature of liquid helium
ghows that the character of magnetization has some particuler
features. Firsuly, the curves plotted at 20.4 and 4.2 K after
cooling of the gample from room Lemperature take a course
that is much lower than that of the curves plotted in the case
of repeated magnetization after previous demagnetization
(by com%utation from maximun field strength to zexro at 20.4
and 4.2 X). This may perhaps be explained by the hirh enersay
of magnetic anisoctropy. 5econdly, the &T at differgnce vetwaen
the magnetization curves plotted at 20.4 K and 4.2 K is
remarkable. At field strengths of up to 18,000 Qersted the lat-
ter take a course that is much lower than that of the former
and do not attain saturatiog. At 77.8°K coercive force amounts
to 140 Oersted, and at 20.4 K it is 1,000 OQersted. Such a
great increase indicates a high degree of temperature de-
. pendence of the constants of nagnetic anisotropy. lore accurate
Card 2/3 conclusions as to the nature of the magnetic properties of
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- 50v/56-35-5-53/56
On the Particular Featuresg:-ol the Vagnetization of Bigordered Alloy Tizkn
at Low Temperalwures
the alloy NiBMn in the disordered gtate- can be drawn only
after further accurate neasurements will have been carried

out. There are 2 figures and 3 references, 1 of which is Soviet.

ASSOCIATION: Institut f£iziki metallov 4kademii nauk 5SSR
(Institute for the Physics of HMetals of the academy of Sciences,
USSR)

SUBMITTED: August 8, 1958
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AUTHORS:Volkenshteyn. N. V. and Turchinskaya, W, I

PITIE: A Miniature Device P& Production of Magnetic Fields of
Several Tens of Thousand QOersted

PERIODICA%: Pritory i tekhnika eksperimenta, 1959, Nr 4, pp 152-153
USSR)

ABSTRACT: Magnetic fields of the order of several tens of thousand
oersted are frequently required in thermomagnetic and zal-
vanomagnetic studies., To produce such fields in a solenoid
very high currents are required and this meets with consid-
erable technical difficulties, It is not always possible
to use an electromagnet, especially at low temperatures.
Volkenshteyn and Fedorov (Ref 1) suggested a mebthod of
measuring the Hall sffect in ferromagnetics with the sample
clamped between two halves of an ellipsoid of revolution
made of a ferromagnebtic material, Further development of
this method led to a simple device which could be used to
measure thermomagnetic and galvanomagnetic effects in a
wide range ¢f temperabures, dewn to liquid-helium tempera-—
tures. Fig 1 shows the device in schematic form, with the
optimum dimensicns for ths given cross—section diameter and
for the given material of the semi-ellipsoids, It consists

Card 1/3 of two semi-ellipsoids 1 £ Permendur with semi-axes
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SOV/120~59-4-44/50

ure Device for Produztion of Hagnetic Fields of geveral Tens
and Qersted

. = = 5 mm, PlexiglaESPlates 2 of 35 mm dia
snd 8 mm thickness, and thin brass rzds 9 When the
device 1is placed in & soienoid field of 2000 oersted, &
field of 24 000 oersted is prcduced ip the O.2 mm gap be-
tween the semimellipsoids" The ellipscids can have otheT
dimensions difterent frod those in Fig 1, and can be made
from Armco iron as gell as from Permendiy K50F2 , Fig 2
shows the dependence of %he fisld in a 0,21 mm 223D on the
external (solenoid) field for cemi ~e11lipsoids of various
dimensions, made of Permendur OT of Armco iron. The bes®
material for making these seminellipsoids would have high
saturation magnetization in low~'ntensity fields (from.this
point of view Permendul KS0F2 1s Letter than Armeco iTron)-
Fig % shows the dependence of twhe field in the semi-ellipsoid
gap on the dimensions of thes gap in waricus external fields.,
It is seen that the §ap field falls failrly uniformly with
increaseé of the gap dimensions. war example, when the

Card 2/
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SOV /120-59-4-44+/50

A Miniature Device for Production of Magnetic Fields of Several Tens
of Thousand Oersted

external field is 1550 oersted, the field in a 0.2 mm gap
ig ~22 000 oersted, and the field in a 1.2 mm gap is only
~17 000 oersted. The device described here can be used
to measure simultaneously the Hall effect e.m.f., the

resistivity ¢ and the change of resistivity in magnetic

fields Ag/Q , which is importent at low temperatures.
PThere are 3 figures and 1 Soviet reference.

ASSOCIATION: Institut Pizilki metallov AN SSSR (Metal Physics
Tnstitute, Academy of Sciences, USSR)

SUBMITTED: May 19, 1958.
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AUTHOR? Chentaoy, Re
H qme Pifin All-Omics Conference on the Physics of Low
TiTLE »G-u. Yaesoyuinaye sowhchanlye po firike alskikh
PRRTODICAL: Dapekhl fisicheskikh nsuk, 1359, Vol 67, %r 44 PP T43-750
(o3sn)
L
3 H thie Conferance qook place froa October 27 %O Novender 1 &
AnsTRC roaietg 48 s organised by the Otleleniye flsiko-natenati-
£ Physicd-

cheskith aau
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4 by adout 300 apecialists froa
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hillsl, Noscow, Thar'kce, Eiyev, Laningrad, gverdlovsak, and

other cities a2 well as by a nunber of young Chine -nw.mn..unu
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at present zorking o the
ed which

UssR. Adout 30 lectures verse Lver-
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4 9. mm.n‘o;w.n.m..n\qm-hg:n:n& telivered a report on investigas
Alons he carried out of the.anlacirozy of the v ak ferro-
sagnetism in monocrystal sazples of the antiferrozagnetic

MnCO, (the effect of anisotropy wam predicied by the \herao-
._«d.n»n-n theory developed Yy uu«-wn-w»:-xnwv. In ¢

of the diascuseion R. i. Altxhsacr (IPP) apoke adcul aeutroao-
graphical inv tigations he carcied out of the 3agnetic
atructure of E.nOv and PeCO, at 10w Senjeratures. ?. L.

Kapit siressed “the »nuonﬂrnnc of ihe method Sased upon
Prysloshinskiy's theory. X Treynae (YNIIFTRI), whos
lecturs vas read by A. 8, Borovik-Rosanov, reported on ceasure<
aents carried out by hin {1n ste 1PP) of the magnetis aniso-
tropy of ihe sntiferronagnetic ncuoa. end nouonuuoaonnu.::.

4. Turov Anw.: AN 8SER, u«.n.:c.:xu apoke ehout hie theore~
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ticsl iavestigations of the wagme izadility,

the speciflic heat, and the resosanze frequencies of anti-
ferromagnetica snd weak ferrocagaetics. A. 1. Sudoviaoy and
Y, Ya. Seaspenko (XuFTI) spoke aloul v

sleciric malatance of iron in sagnetic flelds 1n & wide ten-
perature range with simuitanecus ;lottlng of the zagnetizasion
curve. N Y 1ikepghtern, G, Y. Zadorov, E. ¥, Galophina

rchinskaye T tea
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paranagnetic regonance of T¥7° (n terdinz
of 1i3juid hydrogen. #. I. Kagonov
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in ferfodagnetics as low teagerstures and with cajculation
of relaxation tice; A. I. Akhiyezer, V. Bar'yakhtar and S.
Pe}etainskiy (XnPTI) carrled out & theore Elcal Trvestigntion
of she relaxation of the zagm t1¢ so=ent in ferrodielectricei
Yiasoy (I7¥ AN 9330} showed that s lin arly polarized elastis

N 51 ) wave of & frequency of .o» eycles when passing

(ultrasonte
through & terrozagnetic substance in the direction of the
sagnetic fleld, 1s subjecied to & turn of the polarization
plane of the order of 1077 - 10~ radianfen oerateds ¥ 1.
Eaganov pointed out that in this connection yet another
“JhEenomencn way bde obmerved, nacely the resonance absorption
of ultrasonics if the waveluagth ir equal to the radiue of
Ahe Llarmor ordit of the electror. + Y. Yasigua_Juestions.
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AUTHORS: Volkenshteyn, N.V. and Fedorov, 82%. 2 |
TITLE: f;mperatufgwﬁzﬁgﬁaénce of the Hall Effect?of gi:an
. Alloy ' T

PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 2,
pp 187 - 194 (USSR)

ABSTRACT: Measurements of the Hall Effect were made for a nickel-
manganese alloy of an approximately stoichiometric
composition in the disordered state as well as in the
state with degrees of distant ordering, in the temperature
range from room temperature down to 4.2 K. The alloy

was produced in a high-vacuum high~-frequency furnace from
nickel and manganess of 99.99% pugity° The ingots were
homogenization annealed at 1 000 °C for 6 hours and then
cut into rods; the rod from the central part was rolled
into strip from which 10 X 4 x 0.3%2 mm sSpecimens Were
prepared. The experiments were made on 5 sSpecimens, heat-
tpeated as follows:

1) Qquenching from 800 °¢; 2) quenching from 600 °C:

3) guenching from 800 °C followed by soaking at 480 °c
for 10 hours:; &) dquenching from 800 °C followed Dby HV/

cardl/5
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soaking at 480 °C for 10 hours plus soaking for 16 hours

at 460 °c and for 28 hours at 400 OC; 5) quenching from
800 °C followed by soaking for 10 hours at 480 °¢c, for

16 hours at 460 °¢c, for 28 hours at 400 °C and for 72 hours
at 350 °c. The measured results arve given in the plots,
Figures 1-9. These show that at room temperature

specimen 1) behaves as a paramagnetic with a small positive

Hall constant RO , which remains positive right down to

the helium temperature (Figure 1). Specimen 2) was found
to have properties which are characteristic of ferromagnetics
(Figure 2) and a reduction of the temperature to the
nitrogen temperature led to a change in =2ign of the Hall
constant which became negative; further reduction in the
temperature resulted in an increase in R leading to a
change in the sign of the entire effect. Comparison of
the plots Figures 1 and 2 indicates that the Hall effect
is very sensitive to the method of freezing the disordered
state, i.e. to the speed of cooling. It is probable that
in the case of slower cooling, even from a temperature
above the Kurnakov point, distant order ranges wWill appear
which are ferromagnetic at room temperature. Specimen 3)

CIA-RDP86-00513R001860510020-8"
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was quenched from a temperature below the Kunakov point and
had a certain equilibrium degree of distant order

(Figure 3); transition into a partially ordered state
brought about a sharp change in the character of the

e.. = £(B) curves; the behaviour was a typically
ferromagnetic one. An increase in the long-range order
(specimens %4 and 5, Figures 4 and 5) resulted in a consid-
erable decrease of the spontaneous Hall constant Rs at

room temperature, whilst the ordinary Hall constant changed
only little. It can be concluded that appearance of
ferromagnetism during the process of ordering brings about

a sharp change in the shape of the ey = f£f(B) curves.

The deorease in the Rs with increasing degree of ordering

is apparently due to a sharp drop in the specific electric
resistance. 1In spite of the fact that there is no change
in the chemical composition of the alloy, transition from
the disorderedstate to the ordered state scems to change
completdy the behaviour of the substance (Figures 6 and :;}/
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whilst in the disorder state (Curve 1) RO and R5

decrease with increasing temperature, both these values
. increase with increasing temperature for all degrees

of ordering. The dependencies of Rs and RO on the

heat-treatment temperature, i.e. on the state of ordering,
indicate that the ferromagnetic Hall constant RS is

particularly sensitive to the transition from the disorder
to the ordered state and this manifests itself by a sharp
maximum at a temperature which approaches the beginning

of the ordering temperature. The maximum was observed

at all the temperatures and particularly at room
temperature, since at this temperature the transition
occurs from the paramagnetic state into the strongly

ferromagnetic state. The spontaneous Hall constant Rs s

as well as the ordinary Hall constant Ro change strongly

as a result of ordering of the NiSMn alloy. The

Cardi/5

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860510020-8"



"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860510020-8

T e RS AT T e B S SR S R

68621

5/126/60/009/02/006/055
Temperature Dependence of the Hall Effec§°3§/ﬁégﬁn Alloy

temperature dependence of R in ferromagnetics

0
differs greatly from that pertaining to non-ferromagnetics.
It was found that the spontaneous Hall constant RS and

the ordinary Hall constant Ro of the alloy in the

disordered state depend strongly on the method of fixing.
this state. Both constants are interrelated and change
as a result of ordering of the alloy. During ordering

ROJ changes sign; as regards the temperature dependence

it differs from the Hall constant of non-ferromagnetic
metals. There are 9 figures, 1 table and 17 references,
2 of which are German, 1 Scandinavian, 5 English and

9 Soviet.

ASSOCIATION: Institut fiziki metallov AN SSSR (Institute of
Metal Physics of the Ac.Sc., USSR)

SUBMITTED: September 29, 1959 HV///
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AUTHORS: Volkenshteyn- N.V. and Tsiovkinq)%é.ﬁ. \

—_— SRS ____.—...—--—--_-..,_.._______._- 7,
TITLE: Temperature Dependence of the Specific Heat' on tac Allnw

*“\Ni,Mn in an Unordered State

=5 \«./

PERTIODICAL: Fizika metallov 1 metallovedeniye, 1960, Vol 9, Nr <

pp 311 - 312 (USSR)

ABSTRACT: Volkenshteyn et al (Ref 1) and Kouvel et al (Ref 2)
have shown that a transition from the paramagnetic state
into the ferromagnetic state takes place in the unordered
alloy NigMn at about 120 °K. It is; therefore, of

interest to measure the specific heat in this temperature
region and to determine the character of the transition.
The present authors have measured the specific heat by
the method described by Khotkevich and Bagrov (Ref 5).
The method 1is convenient in that it involves the use cf
specimens in the form of thin wires. In the present study,
the specimens were 50 cm long and 0.15 mm in diameter.
They were prepared fromoa large plece of the Ni-HMn aliovy,
cooled down Trom 1 000 C-. Measurements were made of the
Cardl/>3 resistance of the specimens as & function of temperaturi+///
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by heating the specimen in a lead blecl:. The temperaturc
was measured by a copper constantan thermocouple and

the resistance by the usual potentiometer method., The
specimen was placed in one arm of a Kelvin bridge and a

sl ort current pulse (5 x 10'/3 sec) was passed through it
The magnitude of the current was chosen so as to ensure
the heating of the specimen to the required temperature
and the short duration of the pulse ensured that the
process was adiabatic. During the heating process an
oscillographic record was made of the resistancec and the
current as functions of time. The amount of heat supplied
was determined by graphical integration of the power
dissipated in the specimen during a known interval of time,
A change in the temperature during this time was deter-
mined from the curve of the temperature dependence cf the
resistanceas, The results obtained are shown in the figure
on p 331, in which Curve A shows the resistance as a V?/
iy

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860510020-8"
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Temperature Dependence of the Specific Heag3 4Eé%e Alloy Ni_Mn in an

Unorderced State -
function of temperature and Curve B shows the specific
heat as a function of temperature. Curve B has a

discontinuity at about 110 K and Curve A also shows a
change at about that temperature characteristic of a
phase transition of the second kind. Extrapolation of
the specific heat curve to room temperatures is in good
agreement with Thomson's data (Ref 4). It is noted that
the pulse method gives a good qualitative picture of the
change in the specific heat with temperature even in the
case of materials with a low temperature coefficient of
resistance. There are 1 figure and 5 references, 3 of
which are Soviet and 2 English.

(Note: this is an abridged transation)

ASS( ATION: Institut fiziki metallov AN SSSR (Institute of
Physics of Metals of the Ac.Sc.,, USSR) Hb/

SUBMITTED: September 29, 1959

Card 3/3
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/8. 8100 E021/E435
AUTHORS: Volkenshteyn, N.V. and Tsiovkin, Yu.N.
o N srd-te ““W Gt oo . - .
TITLE: Study of the Kinetic/ Curves of Electrical Resistance
of Ordered Alloys \

PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr L,
pp 627-630 (USSR)

ABSTRACT: An attempt has been made to investigate the kinetic

curve of the electrical resistance by rapid heating by

means of an electric current., Samples of nickel-

';\manganese (23.8% Mn) were used. A series of samples were
heated at 520°C for three hours, then at 480°C for eight
hours and 460°C for fifteen hours. Some of the samples
were quenched in water from 460°C and the remainder were
heated at 380°C for twenty hours and furnace cooled.
The unordered state was obtained by heating a sample with
an electric current in_a vacuum of 10~3 mm mercury to
1000 to 1200°C for 10-2 seconds, followed by a quench to
room temperature. The electrical resistance during
heating was found by the impulse method ({Ref 3). A square
topped pulse of 10-2 sec duration was fed to the specimen
Card 1/2 which formed one of the arms of a Thomson bridge. The

-t
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Study of the Kinetic Curves of Electrical Resistance of Ordered
Alloys

relationship between the electrical resistance and the
time of heating is shown in the figure on p 629.

Curve 1 applies to the alloy ordered at 380°C and, up to
a certain point, this curve 1is the same &as that usually
obtained for ferromagnetics. With decrease in ordering
(Curve 2 ordered at 560°C), the maximum in the transition
region is smoother. The curve for the unordered sample
(Curve 3), quenched from 1000 to 1200°C, is quite
different from the other two. The impulse method makes
it possible to distinguish between the order-disorder
transition and the point of ferromagnetic transformation.
There are 1 figure and 7 references, 3 of which are Soviet,
2 English, 1 Japanese and 1 German.

ASSOCIATION:Institut fiziki metallov AN SSSR
(Institute of Physics of Metals AS USSR)

SUBMITTED: November 9, 1959 q//
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AUTHORS ¢ Volkenshteyn, N:. V. and Galoshina, E.V.

TITLE The Temperature Dependence of the Residual
Electrical Resistivity of Oorder ed Alloys

PERIODICAL: Fizika metallov 1 metallovedeniy;: 1960, Vol. 10;
No. 3, pp. 494 - 495

TEXT: The electrical resistivity of crystalline materials

can frequently be used as a sensitive indicator of changes
taking place in a solid specimen. ‘ihis is due to the fact

that crystal-lattice imperfections affect the behaviour of
conduction electrons,and from this point of view the formation

of short-range order should affect the character of the (
temperature dependence of electrical resistivity. The present
authors have investigated the resistivity of NiEMn and CuBPd

alloys as a function of the annealing temperature. The
specimens were in the form of wires. Potentiometer leads
were spot-welded onto them and were made of the same material.
The distance between the two points was 1 ¢em. The specimens

card 1/4
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The Temperature Dependence of the Residual Electrical
Resistivity of Ordered Alloys /’

were heated in evacuated ampules for between one and several
hours., The resistivity was measured by the MNMTW-1 (PPIN-1)
Potentiometer at two temperatures, namely, room temperature
and liquid-nitrogen temperature. It was found that lower
temperatures were not necessary because the resistivity at
liquidwnitrogen temperatures is close to the residual resistivity,
The resistivities were measured to an accuracy of 0.01%.

Figs. 1 and 2 show F%7°8°K/FE9SOK as functions of the quenching

temperature, The presence of a minimum in the resistivity,
which is clearly seen in these experimental results, can be
explained by the existence of fluctuations in composition and
order near the ordering temperature, or the existence of short.
ranee order which in these allavs tends to increass the

Card 2/1
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in pure ferromagnetics.
a iependence of the Hall effect gnetlss-
gﬁzgerzil;;e ipizor. fiz. 38 no.l: 64-68 Jan '60. (MIRA 14:9)
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VOLKENSHTEYN, N.V.; TURCHINSKAYA, M.I.

— e
Anisotropy of the magnetization intensity of a disordered HNisMn
alloy at the temperature of liquid helium. Zhur. eksp. 1 teor.
fiz. 38 no.l:270-271 Jan '€0. (MIRA 14:9)

1. Institut fiziki metallov AN SSSR.
(Nickel-manganese alloys--Magnetic properties)
(Materials at low temperatures)
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VONSOVSKIY, S.V.;

Direct determination of
conduction electrons in
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(Fermi surfaces) (Ferromagrotism)
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Temperature dependence of electroconduetévify and tgz Ha%é
effect in metallic gadolinium. Izv. AN 8SSR. Ser, (;ﬂ;}a 2 11)
no.11:1379-1382 N '61.

t fiziki metallov AY 3SSR.
1. nstite (Gandolinium--Electric properties)
(Hall effect)
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Volkenahteyn, N. V., Galoshina -E. V., Tutchlnsxkaya. . Ly Fedorbv,
m Yu. N, ' .

Effect of ordermg‘(@m electriecal magnenc, galvancmngnet ic and
: thermal propertieg of NiMn alloy

: : 27 —. :
. ""‘Uk:ains'kn szyichnyy Zhurnal v, 8 no. 3, ”{96 , . 306-312,

T UTEXTe o The artxcle lnvestxgated the electrical conductlvxty, magnetization,
~'Hall effect ‘and -heat. capaczty of alloys near the stoichiomatyic composition
. NizMn over a wide range of temperatures down to 1,50 K both in disordered and in
‘states with varying degrees of long-range order. The data which were obtained
:,show that the disordered state and the initial stages of ordering where short
.. range order appears are very complex for Ni,Mn alloy. The temperature dependence
. of electrical conductivity was investigated near the Curie pcint. Magnetization
' measurements were made on single crystals. The Hall emf for ordered state
.of this alloy as-a function of .induction has normal character for ferromagnetic
',jmaterials. The artlcle contains’ 7 figures and a 6 item blbllography.

SOCIATIOW°i InstLtut Fiziki metallov AN SSSR (Institute of Metal Physmcs of the
"'C d 1/1 , Academy of Sciences of the USSR, Sverdlovsk). :
ar ’ -
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Sl R ‘... E021/E135
AiJTHOBS:_? " ' volkenshteyn N.V., and Tsiovkinm Yu.N.
TITLE:  specific heat of alloys of the system Ni - Mn

R o infthe-temperature range 13 - 300 °E
_“ PERIODICAL: Fizika metallov i metallovedeniye, v.l15, no.3, 1963,
T a5k S - L
. TEXT: © " .7The authors briefly report an investigation, using a
_ procedure described elsewhere, of the specific heat- of annealed
r_ialloyS'with'zs"and 30 atomic % Mn in the disordered state. Both
‘continuous and powdered specimens were used. The results are shown
" in the figure, where Cp X ;02 in cal/g degree is shown as a
.. ‘function of absolute temperature by dots and circles for continuous
" ‘and powder specimens, respectively, of the 25-at.% Mn alloy, and
8 .by crosses for 30-at.% Mn powder, The Debye temperature
‘calculated from this curve (D = 359 °K) agrees well with the

f{theoretical'Value. The 110 - 120 °K region of the curve shows that
- the specific volume of anti-ferromagnetic phase is small,
*fThgrefare 1-figure and 1l table.
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